VAHYDROGW-VCPM: 2018-2019
ANNUAL SIMULATION OF REPORTED
AND TOTAL PERMITTED USE




P ® DEQ VCPM Groundwater

Water Modeling Solutions VY RGpraRed Simulations

= VCPM Adaptation 4 2068 4 2068 4 2068

= 2013 Updated and adapted
for DEQ use

" 2003 -2012 data
= RU and TP created

2014-2018
RU Avg

Predictive
Model
2018 Total
Permitted

= 2015-16 RU and TP updated 2019 20195 2019
- :ZzékSa/Z(idltlon of subsidence % 2018 2019

= 2016-17 RU and TP updated % Reported TOt.a|

= 2017-18 RU and TP updated 5 . Use _ P.ermltt.ed
= 2018 — Framework updated E Simulation  Simulation

= 2019 —Recalibration
= 2018-19 RU and TP updated 1830




o VCPM - Hydrogeologic
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VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Framework Update

Hydrogeologic Unit Name Raster Name |HUF Unit |HUF Array
1 Surficial Aquifer m01 surf | Columbia a SURF
2 Yorktown-Eastover Confining Unit | yorktown cu | Yorktown c| YTCZ
3 Yorktown-Eastover Aquifer yorktown aq | YorkEast a | YEAQ
4 Saint Marys Confining Unit saintmary cu | St Marys ¢| SMCU
5 Saint Marys Aquifer saintmary aq | St Marys a| SMAQ
6 Calvert Confining Unit calvert cu Calvert ¢ CACU
7 Piney Point Aquifer pineypoint aq| Piney Pt a PPAQ
8 Chickahominy Confining Unit chickah cu | Chickaho ¢| CHCU
9 Exmore Matrix Confining Unit exmoremat cu|Exmore m c¢| XMCU
10  |Exmore Clast Confining Unit exmorecla cu| Exmore ¢ a| XCAQ
11 |Nanjemoy-Marlboro Confining Unit | nan marb cu [ Nan Marl ¢[ NMCU Legend
12 |Aquia Aquifer aquia_aq Aquia_a AQAQ yorktown_cu  saintmary_aq  chickah_u _ nan_marb_cu_ peedee_aq _ upperceno_cu basement
13 |Peedee Confining Unit peedee cu | Peedee c PDCU e e ran IR g Mot 1SE g tioh 215 g NAh T g o 10
N - Low :-269 - Low:-1040 - Low: -1099 - Low : -2278 - Low: -2578 - Low:-2818 - Low: -9261
14 |Peedee Aquifer peedee aq Peedee a PDAQ
15 | Virginia Beach Confining Zone virgbeach cu| Virginia ¢ VBCU E’“"ﬁé‘i il “;’#Sﬁ' (200 g igh: 545 Tigh - 11e e gh 15 ﬁ'"ﬁ%’hc.zw 28
16 | Virginia Beach Aquifer virgbeach aq | Virginia a VBAQ “Low:-789 T Low:-1398 T Low: 1200 T Low:-1314 T Low: 2688 - Low: 3194
17 Upper Cenomanian Confining Unit | upperceno cu| Upper Ce c UCCU ﬂmﬂ“c‘%’ pineypoint_aq  exmorecla_cu  poedes cu virgbeach aq ﬁmﬂé‘h"f‘w "
18  |Potomac Confining Zone potomac cz | Potomac ¢ POCZ ,I_Dw‘_mﬁ-, o050 tomiate owe T BN e
19  |Potomac Aquifer potomac_aq | Potomac a POAQ
20 |Basement Bedrock basement - -
— - e
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Hydrogeologic Unit Name Intervolation Evaluation | Piney Point | Interpolation 0o B i a T A
P Template | Reports Points ,,"‘:J . 25 Le \‘\‘ £
- - .: i ne ARe A (ﬁ__ ________ e
Yorktown-Eastover Confining Unit 125 5 130 i . A e o !" .\"‘\. _— .,
Yorktown-Eastover Aquifer 180 5 185 - " ee O o 4
» o
Saint Marys Confining Unit 283 18 301 . e N ¥
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° A
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Potomac Aquifer
2006 HFR Minus Updated HFR

7
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Hydrogeologic Unit Name Interpolation 'A.bove X ]?elow Unit with More sg L 8 . '\\\ S /‘jr_,_ 77777
Points Original HFR | Original HFR | than One Foot of L | N =
(ft) (ft) Change ' g - °

Yorktown-Eastover Confining Unit 5 25 23 0.30% E . . =
Yorktown-Eastover Aquifer 5 100 17 0.30% 4 -
Saint Marys Confining Unit 18 25 27 1.20% L . g
Saint Marys Aquifer 2 25 7 0.10% %) L o ¥ E
Piney Point Aquifer 92 24 20 5.60% —" |
Nanjemoy-Marlboro Confining Unit 16 25 19 2.40% f . %; i”“z &
Aquia Aquifer 12 25 15 3.30% P ‘ %ﬂ;ni
Upper Cenomanian Confining Unit 1 32 9 0.30% ' . - > %
Potomac Confining Zone 7 33 36 1.50% g-"; b i \
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Basement Bedrock 385 164 109 9.60% ;éu_ . ¥ .
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Watcr Moduling Solution B TNE gl Properties Recalibration

Original ) ioinal New New
Unit Hydrogeologic Unit Name Observation ) Observation :
Observations Observations
Wells Wells
1 Surficial aquifer 16 207 9 36
2 Yorktown confining zone 6 54 - -
3 Yorktown-Eastover aquifer 19 239 12 87
4 St. Marys confining unit 2 26 - -
5 St. Marys aquifer 1 13 - -
6 Calvert confining unit - - 1 5
7 Piney Point aquifer 7 79 9 46
8 Chickahominy confining unit 1 13 - -
9 Exmore Matrix confining unit 1 13 - -
10 Exmore Clast confining unit 1 13 -
11 Nanjemoy-Marlboro confining unit 2 24 2 2
12 Aquia aquifer 5 65 2 10
13 Peedee confining unit 1 13 - -
14  Peedee aquifer 1 13 - -
15 Virginia Beach confining unit - - -
16  Virginia Beach aquifer - - 1 2
17  Upper Cenomanian confining unit 2 26 - -
18 Potomac confining zone
19 Potomac aquifer
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Potomac Aquifer

2018 Total Permitted Versus Recalibrated Total Permitted -

Simulated Water Levels Below the Critical Surface
T

I'7I
H—Eh H The 'Critical Surface’ of an aquifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

Prepared by Aquaveo, LLC for the

~ 2018 Total Permitted Critical Cells Virginia DEQ, Office of Water Supply
November 5, 2019

™ Remaoved Critical Cells after Recalibration

M Added Critical Cells after Recalibration =
Potomac Aquifer Model Boundary ﬁ
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VA - Groundwater Withdrawals from Confined Aquifers
in VAHydro-VCPM (MGD)
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VAHydro-VCPM Reported Use Summary 2003-2018
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2017 VA Reported | 2018 VA Reported 2014-2018 VA Use Allocated to Model
Aquifer Use (MGD) Use (MGD) Reported Use (MGD) (%)
Surficial 0.50 0.61 0.66 0.99%
Yorktown-Eastover 0.76 0.8 0.84 1.26%
St. Mary’s 0 0 0 0.00%
Piney Point 3.25 2.62 2.43 3.64%
Aquia 0.23 0.29 0.36 0.54%
Virginia Beach 0.07 0.13 0.13 0.19%
Potomac 58.07 59.19 62.3 93.38%
TOTAL 62.88 63.63 66.71 100.00%

m Surficial
Yorktown-Eastover
St. Mary’s
Piney Point

B Aquia

m Virginia Beach

®m Potomac
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VCPM - Reported Use

2014-2018 Average Reported Use by County/City

VCPM 2018
AVG Reported
Use (MGD)

. 0to0.1

M 0.11t005

[ 05t01

[C1to5

[ 5t010
= 10t0 15
M 1510 20

L ¢ f

¢ -

R N !
0 1256 25 50

———  — iles ﬁDI :

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply VIRGINIA DEPARTMENT OF
November 2, 2019 ENVIRONMENTAL QUALITY

Use
2014-2018 Average Reported Use |Allocated
City/County Allocated to I\;glodelp(MGD) to Model
(€]
Caroline 0.92 1.38%
Charles City 0.06 0.09%
City of Chesapeake 1.98 2.97%
Chesterfield 0 0.00%
Essex 0.44 0.67%
Franklin City 3.37 5.05%
Gloucester 0.64 0.97%
City of Hampton 0.01 0.01%
Hanover 0.45 0.67%
Henrico 0.23 0.34%
Isle of Wight 13.61 20.41%
James City 6.08 9.13%
King and Queen 0.05 0.08%
King George 1.12 1.67%
King William 17.45 26.17%
Lancaster 0.37 0.56%
Mathews 0.01 0.01%
Middlesex 0.22 0.33%
New Kent 2.01 3.02%
City of Newport News 0.39 0.59%
City of Norfolk 0.07 0.10%
Northumberland 0.34 0.52%
City of Portsmouth 0.21 0.32%
Prince George 0.31 0.46%
Richmond County 0.35 0.52%
Southampton 3.45 5.18%
Spotsylvania 0.03 0.04%
City of Suffolk 8.48 12.73%
Surry 0.5 0.76%
Sussex 0.82 1.23%
City of Virginia Beach 0.18 0.28%
Westmoreland 0.85 1.28%
City of Williamsburg 1.24 1.86%
York 0.42 0.64%
TOTAL 66.67 100.00%
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VCPM - Reported Use
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Contour elevations are in feet
relative to mean sea level (msl)
and at40 ftintervals.

Frepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply
November 2, 2019
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Potentiometric Water Level Contours

Potomac Aquifer Model Boundary
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L ee—— S

Simulated Potentiometric Contours N 2018 Reported Use Simulation - Potomac Aquifer
Potomac Aquifer ,_.‘L Simulated Water Levels Below the Critical
2018 Reported Use Simulation Surface and Below the Aquifer Top

CEFERET

The "Critical Surface’ of an aguifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

g o

Prepared by Aquaveo. LLC for the
5 Virginia DEQ, Office of Water Supply
Bl Cells that simulate water levels below the top of the aquifer Movember 2, 2019

3 Cells that simulate water levels below the Critical Surface

ENVIEONMENTAL QUALITY

Potomac Aquifer Model Boundary ﬁDI
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VCPM - Reported Use

S,

'E‘\..-'
- o
4 43
]
Contour elevations are in feet

relative to mean sea level (msl)
and at 40 ft intervals.

Potentiometric Water Level Contours

Virginia Beach Model Boundary
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Simulated Potentiometric Contours
Virginia Beach Aquifer
2018 Reported Use Simulation

Frepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply
November 2, 2019
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ENVIRONMENTAL QUALITY

2018 Reported Use Simulation - Virginia Beach Aquifer
Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

The "Critical Surface’ of an aguifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

Prepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply

B Cells that simulate water levels below the top of the aquifer Movember 2, 2019

[ Cells that simulate water levels below the Critical Surface
Virginia Beach Model Boundary
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Simulated Potentiometric Contours N
Pee Dee Aquifer _..‘L
2018 Reported Use Simulation |

r\/

Frepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply

Contour elevations are in feet
relative to mean sea level (msl)

and at 5 ft intervals. November 2, 2019
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VCPM - Reported Use

Simulated Potentiometric Contours N
Aquia Aquifer _.‘L
2018 Reported Use Simulation /

Contour elevations are in feet
relative to mean sea level (msl)
and at 30 ft intervals.

Frepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply
November 2, 2019
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Potentiometric Water Level Contours

Aguia Aquifer Model Boundary
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S e— i oS

2018 Reported Use Simulation - Aquia Aquifer
Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

The "Critical Surface’ of an aguifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

Prepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply

B Cells that simulate water levels below the top of the aquifer Movember 2, 2019

3 Cells that simulate water levels below the Critical Surface
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VCPM - Reported Use

Simulated Potentiometric Contours N
Piney Point Aquifer ,_.‘L
2018 Reported Use Simulation /
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g o

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply
November 2, 2019
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Contour elevations are in feet
relative to mean sea level (msl)
and at 30 ft intervals.

Potentiometric Water Level Contours

Piney Point Aquifer Model Boundary
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2018 Reported Use Simulation - Piney Point Aquifer
Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

The "Critical Surface’ of an aquifer is
% the elevation of the potentiometric water
o level surface when 80% of the distance

:H' between the land surface and the top
= of the aquifer is removed.
a

o

Prepared by Aquaveo, LLC for the

Virginia DEQ, Office of Water Supply

B Cells that simulate water levels below the top of the aquifer Movember 2, 2019
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Simulated Potentiometric Contours
St. Mary's Aquifer
2018 Reported Use Simulation

Contour elevations are in feet
relative to mean sea level (msl)
and at 30 ft intervals.

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply
November 2, 2019
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Simulated Potentiometric Contours N 2018 Reported Use Simulation - Yorktown-Eastover Aquifer
Yorktown-Eastover Aquifer ,_‘L

Simulated Water Levels Below the Critical
2018 Reported Use Simulation Surface and Below the Aquifer Top

=y

The "Critical Surface’ of an aquifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.
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RU Simulations-Virginia
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RU Simulations — Aquia
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VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

RU Simulations — St. Marys
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Water Modeling Solutions

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

VCPM - Total Permitted

Withdrawal Source 2015 Total Use Allocated to
Permitted (MGD) Model (%)
VACPGWI Withdrawals 119.2 70.57%
Remaining GWMA Maximum Permitted 26.2 15.51%
Non-Permitted GWMA Reported Use 5.4 3.20%
Maryland Reported Use 8.8 5.21%
North Carolina Reported Use 9.3 5.51%
TOTAL 168.9 100.00%
. 2018 Total Use Allocated to
Withdrawal Source Permitted (MGD) |  Model (%)
VACPGWI Average Withdrawal 60.9 53.85%
Remaining GWMA Maximum Permitted 31.9 28.21%
Non-Permitted GWMA Reported Use 2.8 2.48%
Maryland Reported Use 8.2 7.25%
North Carolina Reported Use 9.3 8.22%
TOTAL 113.1 100.00%
. 2019 Total Use Allocated to
Withdrawal Source Permitted (MGD) Model (%)
VACPGWI Average Withdrawal 60.6 53.89%
Remaining GWMA Maximum Permitted 32.3 28.72%
Non-Permitted GWMA Reported Use 1.7 1.47%
Maryland Reported Use 8.6 7.65%
North Carolina Reported Use 9.3 8.27%
TOTAL 112.5 100.00%
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Water Modeling Solutions

e

VIRGINIA DEPARTMENT OF

ENVIRONMENTAL QUALITY

VCPM - Total Permitted

2014-2018 | 2019 Total
. Average Permitted
City/County Reportedg Use Amount RUTP
(MGD) (MGD)

Caroline 0.92 1.20 77.0%
Charles City 0.06 0.20 30.7%
City of Chesapeake 1.98 2.46 80.5%

Chesterfield 0.0 0.0 -
Essex 0.44 0.74 59.4%
Franklin City 3.37 4.34 77.6%
Gloucester 0.64 1.01 63.6%
City of Hampton 0.01 0.26 3.8%
Hanover 0.45 0.68 65.7%

Henrico 0.23 0.25 -
Isle of Wight 13.61 22.79 59.7%
James City 6.08 9.24 65.8%
King and Queen 0.05 0.10 52.6%
King George 1.12 1.46 76.6%
King William 17.45 19.28 90.5%
Lancaster 0.37 0.48 77.4%

Mathews 0.01 0.02 46.6%
Middlesex 0.22 0.60 36.5%
New Kent 2.01 4.39 45.8%
City of Newport News 0.39 5.03 7.8%
City of Norfolk 0.07 0.09 74.8%
Northumberland 0.34 0.58 58.9%
City of Portsmouth 0.21 1.39 15.1%
Prince George 0.31 0.57 54.4%
Richmond County 0.35 0.40 87.4%
Southampton 3.45 5.56 62.1%
Spotsylvania 0.03 0.02 153.7%
City of Suffolk 8.48 15.97 53.1%
Surry 0.5 0.71 70.5%
Sussex 0.82 1.54 53.4%
City of Virginia Beach 0.18 0.53 33.7%
Westmoreland 0.85 1.38 61.6%
City of Williamsburg 1.24 1.48 83.6%
York 0.42 0.58 72.4%
TOTAL 66.7 105.3 63.3%
— -




e Aoa) VCPM — Total Permitted

Water Modeling Solutions RiRCNINb e it eaReE
ENVIRONMENTAL QUALITY

Simulated Potentiometric Contours Simulated Potentiometric Contours N
Potomac Aquifer Potomac Aquifer A..‘L
2015 Total Permitted Simulation 2019 Total Permitted Simulation i

Contour elevations are in feet Prepared by Aquaveo, LLC for the Contour elevations are in feet Prepared by Aquaveo. LLC for the
relative to mean sea level (msl) Virginia DEQ, Office of Water Supply relative to mean sea level (msl) Virginia DEQ, Office of Water Supply
and at 40 ft intervals. September 1, 2015 and at 40 ft intervals.

MNovember 2, 2019

Potentiometric Water Level Contours

_ Potentiom etric Water Level Contours P
Potomac Aquifer Model Boundary ﬁDEQ Potomac Aquifer Model Boundary ﬁDE
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® VCPM - Total Permitted

Water Modeling Solutions RiRCNINb e it eaReE
ENVIRONMENTAL QUALITY

2015 Total Permitted Simulation - Potomac Aquifer 2019 Total Permitted Simulation - Potomac Aquifer
Simulated Water Levels Below the Critical Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top Surface and Below the Aquifer Top

- Bl
The 'Critical Surface’ of an aquifer is %gﬂ The “Critical Surface’ of an aquifer is
the elevation of the potentiometric water the elevation of the potentiometric water
level surface when 80% of the distance level surface when 80% of the distance
between the land surface and the top between the land surface and the top
of the aquifer is removed. ; of the aquifer is removed.

N

Prepared by Aquaveo, LLC for the Prepared by Aquaveo. LLC for the
< : Virginia DEQ, Office of Water Supply 2 Virginia DEQ, Office of Water Supply
M Cells that simulate water levels below the top of the aquifer September 1, 2015 B Cells that simulate water levels below the top of the aquifer November 2. 2019
L1 Cells that simulate water levels below the Critical Surface 1 Cells that simulate water levels below the Critical Surface
Potomac Aquifer Model Boundary ﬁDI Potomac Aquifer Model Boundary
0 15 30 60 VIRGINIA DEPARTMENT OF 0 15 30 60 VIRCINIA DEPARTMENT OF
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Water Modeling Solutions

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

VCPM - Total Permitted

Simulated Potentiometric Contours
Virginia Beach Aquifer
2015 Total Permitted Simulation

.2 g » o
. /QW;& 3
A o '
iy ofln

Contour elevations are in feet
relative to mean sea level (msl)
and at 40 ft intervals.

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply
September 1, 2015

=2 DEQ

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Potentiometric Water Level Contours

Virginia Beach Model Boundary
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Simulated Potentiometric Contours N
Virginia Beach Aquifer ,_.‘L

2019 Total Permitted Simulation
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_n\
Contour elevations are in feet
relative to mean sea level (msl)
and at 40 ft intervals.

i
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Prepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply
Movember 2, 2019

Potentiom etric Water Level Contours

Virginia Beach Model Boundary
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Water Modeling Solutions RiRCNINb e it eaReE

ENVIRONMENTAL QUALITY

VCPM - Total Permitted

2015 Total Permitted Simulation - Virginia Beach Aquifer
Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

The 'Critical Surface’ of an aquifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

N

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply
September 1, 2015

2 DEQ

M Cells that simulate water levels below the top of the aquifer
1 Cells that simulate water levels below the Critical Surface

Virginia Beach Model Boundary
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i VIRGINIA DEPARTMENT OF
e \liles

ENVIRONMENTAL QUALITY

2019 Total Permitted Simulation - Virginia Beach Aquifer
Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

The "Critical Surface’ of an aquifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply

M Cells that simulate water levels below the top of the aquifer Movember 2, 2019

3 Cells that simulate water levels below the Critical Surface

Virginia Beach Model Boundary
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Water Modeling Solutions RiRCNINb e it eaReE

ENVIRONMENTAL QUALITY

VCPM - Total Permitted

Simulated Potentiometric Contours
Pee Dee Aquifer
2015 Total Permitted Simulation

-3
-20
-20

/

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply
September 1, 2015

=IO

Contour elevations are in feet
relative to mean sea level (msl)
and at 5 ft intervals.

Potentiometric Water Level Contours

Pee Dee Model Boundary
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VIRGINIA DEPARTMENT OF

ENVIRONMENTAL QUALITY

Simulated Potentiometric Contours N
Pee Dee Aquifer ,_.‘L

2019 Total Permitted Simulation

0V

Contour elevations are in feet
relative to mean sea level (msl)
and at 5 ft intervals.

Prepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply
Movember 2, 2019
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e Aoa) VCPM — Total Permitted

Water Modeling Solutions RiRCNINb e it eaReE
ENVIRONMENTAL QUALITY

Simulated Potentiometric Contours Simulated Potentiometric Contours N
Aquia Aquifer Aquia Aquifer ,_‘L
2015 Total Permitted Simulation 2019 Total Permitted Simulation

Contour elevations are in feet Prepared by Aquaveo, LLC for the Contour elevations are in feet Prepared by Aquaveo. LLC for the
relative to mean sea level (msl) Virginia DEQ, Office of Water Supply relative to mean sea level (msl) Virginia DEQ, Office of Water Supply
and at 30 ft intervals. September 1, 2015 and at 30 ft intervals

MNovember 2, 2019

Potentiometric Water Level Contours Potentiom etric Water Level Contours

Aquia Aquifer Model Boundary ﬁDE Aguia Aguifer Model Boundary ﬁDE
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® VCPM - Total Permitted

Water Modeling Solutions RiRCNINb e it eaReE
ENVIRONMENTAL QUALITY

2015 Total Permitted Simulation - Aquia Aquifer 2019 Total Permitted Simulation - Aquia Aquifer
Simulated Water Levels Below the Critical Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top _ Surface and Below the Aquifer Top

The 'Critical Surface’ of an aquifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

The "Critical Surface’ of an aquifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

N

Prepared by Aquaveo, LLC for the Prepared by Aquaveo, LLC for the
. . Virginia DEQ, Office of Water Supply 2 Virginia DEQ, Office of Water Supply
M Cells that simulate water levels below the top of the aquifer September 1. 2015 B Cells that simulate water levels below the top of the aquifer November 2, 2019
1 Cells that simulate water levels below the Critical Surface 1 Cells that simulate water levels below the Critical Surface
Aquia Aquifer Model Boundary ﬁDI Agquia Aquifer Model Boundary
0 15 30 60 VIRGINIA DEPARTMENT OF 0 15 30 60 VIRGINLA DEFARTMEXNT OF
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Water Modeling Solutions RiRCNINb e it eaReE

ENVIRONMENTAL QUALITY

VCPM - Total Permitted

Simulated Potentiometric Contours
Piney Point Aquifer
2015 Total Permitted Simulation
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Contour elevations are in feet Prepared by Aquaveo, LLC for the
relative to mean sea level (msl) Virginia DEQ, Office of Water Supply
and at 30 ft intervals. September 1, 2015
Potentiometric Water Level Contours _—
Piney Point Aquifer Model Boundary ﬁDEQ
0 15 30 60 VIRGINIA DEPARTMENT OF
[ e JVIEH ENVIRONMENTAL QUALITY

Simulated Potentiometric Contours N
Piney Point Aquifer ,_.‘L
2019 Total Permitted Simulation /

ot

Contour elevations are in feet
relative to mean sea level (msl)
and at 30 ft intervals.

Prepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply
Movember 2, 2019
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Water Modeling Solutions

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

VCPM - Total Permitted

2015 Total Permitted Simulation - Piney Point Aquifer
Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

The 'Critical Surface’ of an aquifer is

] the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top

of the aquifer is removed.

N

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply

M Cells that simulate water levels below the top of the aquifer September 1, 2015

| Cells that simulate water levels below the Critical Surface

Piney Point Aquifer Model Boundary
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EEE  saeeeessssss—— Viles

DO

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

2019 Total Permitted Simulation - Piney Point Aquifer
Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

2 The "Critical Surface’ of an aquifer is
' % the elevation of the potentiometric water
g ;__\ o level surface when 80% of the distance
;.‘_ between the land surface and the top
T = of the aquifer is removed.

Prepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply

M Cells that simulate water levels below the top of the aquifer Movember 2. 2019

3 Cells that simulate water levels below the Critical Surface

Piney Point Aguifer Model Boundary
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Water Modeling Solutions RiRCNINb e it eaReE

ENVIRONMENTAL QUALITY

VCPM - Total Permitted

Simulated Potentiometric Contours .
St. Mary's Aquifer jL
2015 Total Permitted Simulation

Contour elevations are in feet
relative to mean sea level (msl)
and at 30 ft intervals.

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply
September 1, 2015

2 DEQ

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Potentiometric Water Level Contours

St. Mary's Aquifer Model Boundary
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e \iles

Simulated Potentiometric Contours N
St. Mary's Aquifer ,_.‘L

2019 Total Permitted Simulation

.

Potentiom etric Water Level Contours

Contour elevations are in feet
relative to mean sea level (msl)
and at 30 ft intervals.

Prepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply
Movember 2, 2019
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Water Modeling Solutions RiRCNINb e it eaReE
ENVIRONMENTAL QUALITY

Simulated Potentiometric Contours Simulated Potentiometric Contours N
Yorktown-Eastover Aquifer Yorktown-Eastover Aquifer A_‘L
2015 Total Permitted Simulation 2019 Total Permitted Simulation /

oy
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Contour elevations are in feet Prepared by Aquaveo, LLC for the Contour elevations are in feet Prepared by Aquaveo. LLC for the
relative to mean sea level (msl) Virginia DEQ, Office of Water Supply relative to mean sea level (msl) Virginia DEQ, Office of Water Supply
and at 40 ft intervals. September 1, 2015 and at 40 ft intervals. MNovember 2, 2019

Potentiometric Water Level Contours

—— Potentiometric Water Level Contours ]
Yorktown-Eastover Aquifer Model Boundary ﬁDEQ Yorktown-Eastover Aquifer Model Boundary ﬁDEQ
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Water Modeling Solutions RiRCNINb e it eaReE

ENVIRONMENTAL QUALITY

VCPM - Total Permitted

2015 Total Permitted Simulation - Yorktown-Eastover Aquifer
Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

The ‘Critical Surface' of an aquifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

N

Prepared by Aquaveo, LLC for the
Virginia DEQ, Office of Water Supply
September 1, 2015

=2 DEQ

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

M Cells that simulate water levels below the top of the aquifer

L1 Cells that simulate water levels below the Critical Surface

Yorktown-Eastover Aquifer Model Boundary
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2019 Total Permitted Simulation - Yorktown-Eastover Aquifer
Simulated Water Levels Below the Critical
Surface and Below the Aquifer Top

The "Critical Surface’ of an aquifer is
the elevation of the potentiometric water
level surface when 80% of the distance
between the land surface and the top
of the aquifer is removed.

=
o
oo

Prepared by Aquaveo. LLC for the
Virginia DEQ, Office of Water Supply

M Cells that simulate water levels below the top of the aquifer Movember 2. 2019

3 Cells that simulate water levels below the Critical Surface

Yorktown-Eastover Aquifer Model Boundary

0 15 30 60

DO

VIRCINLA DEFARTMEXNT OF

e JUEY

ENVIRONMENTAL QUALITY




® )
Water Modeling Solutions

VIRGINIA DEPARTMENT OF
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Water Modeling Solutions

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

TP Simulations-Virginia
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Water Modeling Solutions

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

TP Simulations — Aquia
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VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

TP Simulations — Piney
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Water Modeling Solutions

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

TP Simulations — St. Marys
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Water Modeling Solutions

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

TP Simulations — Yorktown
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